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(54) EXHAUST EMISSION CONTROL DEVICE 

(57)Abstract: 

PURPOSE: To realize the efficient purification of HO even at 
the temperature in which the desorption of HC starts by 
successively arranging a catalyst which is coated with three 
way catalyst on a honeycomb carrier and an adsorption catalyst 
which is coated with zeolite on the honeycomb carrier, on the 
flow-in side and the flow-out side. 

CONSTITUTION: A pre-three way catalyst 3 is arranged in the 
exhaust manifold 2 of an engine 1, and a catalyzer 4 and an 
adsorption catalyst 5 are successively arranged in the upper 
and the lower part on the downstream side thereof to constitute 
an exhaust emission control device. In this case, the honeycomb 
carrier is coated with three way catalyst for eliminating, hydro 
carbon, carbon monoxide and nitrogen oxide in the vicinity of a 
stoichiometric air-fuel ratio to constitute the catalyzer 4. The 
honeycomb carrier is coated with zeolite effective for adsorbing 
hydro carbon to constitute the adsorption catalyst 5. Thereby, 
high-concentration HC exhausted at the time of starting the 
engine 1 can be efficiently adsorbed and at the same time 
desorbed HC can be efficiently purified even at the temperature 
in which the desorption of HC from an adsorption layer starts. 
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TiMMi 3 -7^ ^ > y ufcnmA «:i2su . mfmmm 

3 - 7^ ^ > b fc® B Eg L C <!: ^^t® i r 

^Uf'T^-fh. USY, i8-tf:t7-< hfeiO'Z SM-5*i 

CO 0 0 1 ] 
CO 0 0 2 ] 

<tu-c«, -Kft^S (CO) Rz^mtykm CHC) ©iS^t 
(Pd) . cpt) fcjro'a-:;^ 

•fey-i^A CCe) . 7>a?> (La) ^©#±S^)lS/cW 

CO 0 0 3 ] *>*^-5ftt*i». P*fXiaS<!:x>i?>©a9; 
l6atSgf;</;^©S<i;Lr«. -flStC 300 'CJiliii^^^-C 
>;^ASin^a^35Ml:b (A/'F=14.6) {^jfi-Cft^A^ 

fill < J: ^ ^ciSatciSig s n-r 0 , s 
C 0 0 0 4 ] fie3fe®=7nfi!6J»€:x=<='/-;^ h 

^© $ s ptB 2 n-c L * -5 i to rasi*i* 5 . 

C 0 0 0 5 ] ±ie©^Sa?rl5?^-rS/cs!)©gt*'X?fr{b^ 
4>©3!)S1$B§¥2 -13512e^>Zi^-?>!^Ba3p3 -141816^^ 50 



'^m^l- 1 7 40 1 7 
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[0006] 

2 -i35i26^«K:sEI2$4^t:t»2.esij»gpm/^;^^b 

(2) -teV^-f f"vg$jS|^ig?g;S:^it(^rti-5.fcJ*. to 

$gtciB483 nr t»iif«3!/;^?^<biggr«> 

(3) mmL'tcmommrn^u.^^:^^ . j-^^j^x^^, 

C 0 0 0 7 ] Se-:>-C*#6B^©aW«. JbiBfi£*S&|fjtC^ 
C0008] 

^■^Sm^^^ 5 - 273780^*$ J: 0*!^@a^ 5 - 273781 

©Mifi®*irtB©-fe*:t^-{ hJ;0 *>#<»nl^3n^fc 
7!)^r£14{b$nTfc«9> HC*sfiWCCjfHfb$n-5,. *5%H§^ 

(CrtJl©-fe*:t7-< h®75^6®«L/-Ct,ifcHC©— g|5*5|ftSI 

•rsfcto. i>i;>j&ttrB#icSfa$4a/cHC©?f^b*gA5il> 

C 0 0 0 9 } ±iaKjS.-^.?rft?9iT-S;^c«?)ti:, 
gfm2jSAffiiJK:-'%x*Aa<*K:SiS3EMl:bifi^'rHC. cote 
cfcO'NO 4^b-rSH7cfi4««^&3-7--< >yL/ctoi«A 
?:ffiSL. gf»ife^tH!lJ(c-'^-*AS(*^c^^b^K^©®3if 
tcWJftitc -fe';!- ^ -1' h a - 7^ > b fc®SfgM B ?rSe 
S U /cC i -r 5P*'Xj^{b^gtcKT ^> 4)©-C 

(0 01 0 ] ±ie©«fefel«B<i:L-Cii. 42':t7'fhjl± 

5S(cSMfii4:9^<i: bra^ CPt) . (Pd) teJ: 

O-'oi^'^A (Rh) j!»e)!&:'5S¥*i6St3:«a)t l«t{±©S 

COOl 1 } *«?Sri{Effl$n€)ja^l*, ^y^):^m<0 
/N-*AJKt>e©*>©-C. 3-i^i-7-r hSffli*. -.'i'Jl' 



C3) 
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(0012) -m.miC-^t^^ h«<SaB#K:HC*ERS 
[0013] ^^~>^ h«:«^<©fflS*5*.2>*s. ^js^ 

LJ;hl5^^]il5^^!ag^T•7ki?^5E:^HmT-c^i^»J^cHa®s 

li. h, USY. /S 42:^7 -fh. ZSM-5 

?i-^-rs©*Scfco»SLt\ 20 

[0014] Sa-fe-:t ^ h »HSr i,+f^tj:^^^tJ 
?:WT^*5. Pd, Ag, Cu, Cr, Co ,H<M^ ^ ^ 

xsm&%mm^ 0.1 afi%j: *)i}>t£i,^tm.m^ 

[0015] S/c. iJiEAfIiJ<Dg4j«AiSKUifIiJ©KaM^« 
B<DK»3:ffi«-C<f:t,i*s. ifi-r«f^<i:Wli±^(cJ:^i 30 

J« A i eR«S^ B ©ggg|«io- SOmnOffiffl i T •& ©*s 
[0016] 

IS6fe<?!l 1 40 
Pt?:li}^5FL<?crS14-fe 'JT*&^ (feiT. Pt/CeQ, iiSf)! 
OOSP. TJ^5:^S0gP. 2%5gKl50g|J€:fiBEm!J<-? HtCft 

- ^ffl»Bfffiifef*(cfei-(cfSA U . ®? 1 =J - I- Sr-^ 

^tjiX'y'J-'km^Lfc, -^(Dik. ^mi:'m\ 400 'C 
Tl Nprai(5gl^L//<i. cntCiO. Pt/CeQ, HdllOOq/ 



1#§i^7 - 1 7 4 0 1 7 
4 

h. nm. g£sE?:^6{C^'3iILr^H-200ci/L ©Pt/ 
(WT> Rh/AljQ, tief)lOOSP. TJl'S-f SOgP. 2 

%5gffi?i5o g|j*?agjj<^» Kcttii*. friBii§i«i«:or 

©±K:so fl/L ©Rh/Al.Q, Mj^Jl^r:^- h L. Iz;*b 

mcD immm ^f#/c, hmzsm-s (siq,/ 

Al.O, =700) (Ji(TZ SM-5 iter) 100 SB, i^V* 
^/Jl' (@?&»20%) 215 gP. 10%ffiSriOO a5RO'*15gl5 

*?st45j<f htcfiii*. griaiisiiBitcurzsM-s;^ 

-hb^ 400 •C•ClB$ra^^RX^^^fo3^c. miiBill 

^KUrZ SM-5@<D±K:i00c)/l ©Pt/CeQ,fiS®® 

ISJS. 400 -C-cmS^fiX^rtf-ofc. $6 
^CPt/CeOiBOitCRh/AljOb tel^?r50 c^/L 3- h 

ifmsgtHffliKD (usismmB i ) pmssAffiUK 
mmA 1 ) . gfmisuifflijtc (sa^MiSB i > 

[00 17]||*fi«^2 

HM ZSM-5 (SiQ, /A1 J Q = 700) lOOSP. ~> 'J /!3 V'' 

00^209^) 21535, io%?«^ioo gpsiy-'^kisgp^ 

;^5y-?r«Bib. iii:^-c^>";;^tn*±K:i50ci/L 
=1 - f- . ^m. 400 -c-c 1 B#rBi«i)ig?rtf o fco 'Xtc , 

Pd?:taJtLfcT^^5:^^&^ (JtUT. Pc|/ai,o, iiaT) 
100 SP. T;i'5:^sogp. 2 %i8®?i50 SPi&)SS!j< f h {c 

iSiSL/. lUn- i-:^^-f Z SM- 5)lCD±(Ci00ci/L CD 

k: . mmm i i -cRh/M . o, m.ms * pci/ai. q, 
i«B2) 'kmc. mmtuxmic (nmA i > . mmMm 

m^C ( (R^ftiii B 2 ) . ( 5? > AMiR^MiK 

- 2 ) ^mtc. 
[0018] mmm3 

HMZSM-5 (SiO,/Al,(i =700) 50 gp. HMUS 
Y (SiQ,/Al,a =50) (WTUSYiia-T) SOSP. 
<)tl'/)V (@Ji5^20%) 215 SP. lO^WKlOCfiP. 7kl5 

sp^ffissjj<-^ htc{±5A.^. mmm i <i:isi:&ffi-cz sm- 
1 i|5i:^^-c*y •;;^Ji«:±tci50ci/L3- hu. n 

m.. msi^'n-otc, 'Aic. mmmi ^mi^m■czsM- 
:^;aTRh/Al,Q, S4JSI®'&Pt/CeOiil±(C50ci/L n-h 

?j£Afl!'JK: (!iiB«A 1 ) . mmMiUmic {f&mfmB3) 



s 

[0019} mmm4 

H^ZSM-5 (Si0,/A1,Q, = 700 ) SOSP. HMUS 

Y (SiQ./Al,Q, =50) SOSB. i^'JA^VJU (@Ji5^20 
%) 215 SC. ia%?S®!lJ0O SP. 7kl5S|}i&fi8g5j<';» HC{± 

XlH*±tC150ci/L figfi£=&?fo)t. <x 

|US0!l2£|5l:^rffirZ SM- 5 iUS YCDig^a© 
±{Ci00q/L ©Pd/AI.Q, f- U> 

i«S*Pt(/Al,C^ ®±(C50 q/L 3- hU. iaifiS 

A 1 ) . gp«fisaifflijtc (eR«M!SB4) 4iffi^-ff. 

^f'AMlRJiMi®- 4 ) 
[0 0 20] HSisWIS 

HMZSM-5 (SiOb/AI^Q, = 700) 67 gp. HSU S 

Y (Sia/Al.Q, = 50) 3395. V * V^JU (@Ji5:a'20 
%) 215 gP. 10%lgKlOO SP. *15SPJS:S8S5j<5' htcft 
ii^. ^Ste^ai ilSlT^ffi-eZ SM- 5 iUS YCDtg^;^ 

tC. ||!fiWltll:/3^-CZSM-5<i:USY©S^ll© 

^tfofc. §e>^c. njst^i ii5j:^iS-cRh/Ai,(i ft4}i 
[0 0 2 n mmme 

HSZSM-5 (SiQ,/Al,Q = 700) 67 gP. HSU S 

Y (Sia/A1,Q, = 50) 33SP. * VJU (mB^20 
%) 215 gP. lO^WKlOO gP> *15a5^fiaSsKf htCft 

±k:iooci/l OPd/AijQ, Mi®lS^=J-hu. Iz;^, M 

mm^ptyA^,o, m±ic$o q/t 3- hu. lejig. mm 
A 1 ) . mmMmm {mmmmBQ ) ( 

>-r AM!R«Ji!l!ji- 6 ) 
[0 0 2 2) IIJg0!l7 

HSZSM-5 (SiO,/A1,Q, = 700) 50 SP. HS^r^l' 
f':^-/ h (Ji^T*J^7':^'f hchlBT) (Sia/Al.a = 
200) 50 gP. i/'J^V'JU (@JK^20%) 215 gP. l(»«5g 

iSloo gp. *i5gp=&S5g|:i< hccftjA^. ^JStai 1 tw\ 



4) !Rfli¥7- 1 7 4 0 1 7 
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Oti/L(DPt/CeO,S^Ja?:3- h L, ISiS. MsSL^'iTr> 
fc, S6tC. ilal:^^^ Rh/Al,0, toJSB^rPt 

mmmmBi) i:mtc, mf^mxmic (mm a i ) . 

®«Jl!l!i«-7) =&ff/c. 
[0 02 3] ^Sfi0l| 8 

HSZSM-5 (SiQ,/Al,Q, =700) 50 gP. HM^-'l' 
10 v't-iV (SiQ,/Al,0, =200) 50 gP. i^ViyV)V(m 
m^2(»i) 215 gP. lO^lgKlOOgP. *15gP*llg;J< 

hic{±ih^. mmmi tm■y}m^czsM-5i:^>\^ri^ 
:^^-CRh/AlxQ, l«S®*Pt/Al.Q, Site 50 q/L 3 

20 m^mxmK. immA i ) . nmmmnc (m.mmmB 
[0024] mnm9 

HSZSM-5 (Si0i/A1,Q = 700) 50 gP. HS/S-te' 
^i-^-fh (Ji^T/SH2:i-5-f htiB-T) (SiQ,/Al.Q = 
100) SO gP. ->'J*V;l/ (.mBfi-2m) 215 gp. 1C»65S 
SSlOO gp. *15gP=?:fiSS^ -:» H CCftiZvi?*'. ^SS^ I il5 
:^arZSM-5<i:/3-fe':t7-l' h©s^;^^y-?rSi{ift 

ocj/L 3-hb. 12^.. mm^n-ofc, -^xic, mmmi 

30 ipJ^S'^fZ SM- 5 <h/3-fe'^7 W f-<D?l-^ll©±tCio 
Pt/CeO, H-hfC 50 q/L 3-hL. K^. ^RX^rtfC^ 

(iR«ftt>^B9 ) gPMiiiEAfi'JK: (mMA 1 ) . 

PSiiiStBffliJK: (m.mMmB 9 ) ( H > f'AM 

- 9) ^f#fc. 

[0 02 5 ] mmmio 

HSZSM-5 (Sia/A1,0b = 700) 50 gp. HS/SH2 
:t7-fF> (SiC/AliQ, =100) 50 gP. t";*V^;U<H 
40 Jf5^20%) 215 gp, 109^i«g!l00 gp, 7Kl5gP?r®S^ 
hiC(±ji;«f. ^)iif?!ll ilSIl^Sfe-CZSM-S-h/S-b":*-^ 

';xS^±tci5oq/L fz;^^. i^is, 

^^-^ -Y h©S-&Jl©±tC100q/L©Pct/A1,Q, MMMi 

lim-CBh/AhO, Mi®B5rPcl/Al,0, IlitCSO q/L 3 
-hO. (!!R«g!l!i«BlO) ^»tc. 

nmwLKmic immA i > . sp^ijaaniijcc (tajefiMe 

SO ID) im^it, (5f>f^ASiR3if8i3»-io) 



C5) 

7 

[002 6] mmmii 

HMZSM-5 (SiQ,/A1,Q, = 700) 67 35, 

tv-<h (SiQ,/Al,Q, =100) 33 gP. iy^)t}V)l (@ 

215 SB. lO%{gKlOO SP. Tklsas^fflES^ 
htCfiiA*, USSfi^l il5]:)5^-CZSM-5<J:/3-fe'3j-7 
KDii^^7 'J-^riSiiiL/c. -eLT. 1 ill) 

*ffo/c. Hist^i ii5i:^gfeTZ sm-5 i/s-if 

l-CDjl-&ll©±fCl0Oq/L©Pt/CeQ,M?®)l?:=i 
S-CRh/AljQ, ftKgSJ&Pt/CeQ,®±K:50 q/L 3- h 

ii£AflPJK (fiiiiA 1 ) . gfmiJStBffliJic immfm^ix) 

[0027] ^mm-n 

HSZSM-5 CSiQ/Al.Cb =700) 67 35. 

^^-Th (SiQi/AljQ, =100) 33 gi5. W)t}V)\^ (@ 

J^^20%) 215 I*. 10%5SKl00 SB. 7kl5g|5?:fi8Sj}< 

h iCf±ii^?f, UMPl 1 il^T^^-C ZSM-5<i:/3-b':t7 

:^-c*y'jxsft±{ci50fl/L fe*i. 

^'n-^tc. ^XtC. ||JS0!l2i|5l:^&f ZSM-Si/S-if 
t-©jl-^(lCD±tClOOci/L(DPii/AljC), mMM^ 

:^;St?Rh/Al,a ft4i3lJl^rPcl/Al,(i ®±^C50 g/t n 

Stmi*£AffliJ«: (Mi® A 1) . PmiJgi±iffliJ(c 

12) (^>rAMIR«ftlS«-12) 5:^f/Co 

[0 0 2 8 ] mmmi:i 

HMUSY (SiQi/AI.Ob =50) 100 SB. i-' >J * VjU 30 

(H}^^20%) 215 95. io%5BgJiDo gq. 7Ki5SB=&S8ll 

i;|^:J3ffirUS Y)S©±tCl00ci/L <DPt/CeQ,ftti« 

fc. SPmiiSAffliJtc (SlffllA 1 > . gp«iigtBffliJ{c 

i«Bl3) ?rffi^-l*. (^f>f'AM®«ft!^-13) 40 

fc. 

[0029] j|Sgf?IIl4 

HMUSY CSiC/ALOj =50) 100 35. U v^;U 
(@ff?^20%) 215 35. lQ%5SiSl00 35. 7kl535^®g| 
^ h tCftiAi^. ||S6«?!| 1 t U S Y 7 'J - ^ 

K:i50q/L ;f^fS?:ff o/c, ^)jfC. ^Jb 

m2 tn-nmv\j s Y)i©±«:ioofi/L ©Pd/Ai.cb m. 

1 iI§I:^^6-CRh/Al,Q, fitJSB'SrPd/'AljQ, Bite 50 q 50 
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/L «E^^:^fl^ (8ii«Mi«Bi4) * 

fffc, gprnssAWtc (g$i«A 1 ) . mmMW>m<.c mm 

ge«Bl4) (^>7=AS®»ft!&J«-14) 
[0 0 3 0] SlifiWll5 

HS/SH2 3t--5'fh (SiQ /a1, 0, = 100) 10035. >"J * 
V/^U (@J^^20%) 215 95. 10%?^'^100 35. TklSSB^ 

y;^*g<*±K:i50q/L «gfiS*tfo/c. 

Hififl^i tmis^-c&^t'y-^ hJl®±cciooq/ 
Q,J1±CC50 fl/L =J- h L. «SfiX?rm\ (®S 

fttsEBis) m%MKmvi (MiKA 1 ) . spmsa 
wi'jtc (tR«fti!iegBi5) (if^xAMiaJtM 

[0 03 1 ] mmm±6 

HM(3H2^-7-l' h (Sia/A1,0, =100) lOOSB. i^i) 
■/Jl' mm^2CPA) 215 35. 10%5«liJlOO 35. 7Kl535* 

'J:?^ffiftJltCl50q/L rJ-hU. ^M. ^RX^^f-o)^C„ 
'XtC. ^)Si£iFil2 <!:(^l:^ft-C(8-fe':i-7-(' m©±(C100q/ 

[0 03 2] mmmx7 

HM'&}V-fi-'( h (Si(i/A1,Q, =200) 10035. '>ViJ 
(@JK^20%) 215 35. 10%5S^100 35 . 7kl535^ 

'J;^JS(*±tcl50ci/L a-hU. «SSR«rtfo/c. 
'Xec. ^JfeC^jl i|5]:)3S-C^-'l'r:^-C h)l©±(ClOOq/ 

$6tc:. ^iSfeFUl il5l*S-CRh/Al,0i fi4i«Jl*Pt/Ce 

Mj®Bi7) ^mtc. mmmxmii^ mm a i ) . nmm 
[0 03 3 ] mmixs 

HM-tJl'-r:^-^ h (SiQ/Al.O, =200) 10035. -> 'J ;^ 
V^^l' (@JK^20%) 215 35. 10%?SBE100 35. 7kl535?r 

y ;^att±«:i5oq/L «g«?:^fo/c. 

'^K. ||*Sfi?!l2 <!:l5I::^ift-C-til'7=:^-< HBOitClOOq/ 
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fc. 3 etc, mmmi ^my;mvn^y^^,o, m^s^pa 
[ 0 0 3 4 J mmmx9 

HSZSM-5 (SiQ,/Al,Q = 700) 34 g|5> HMUS 

Y (sia/Ai.o, = 50) 33g|J. HM^juf :^ -r h csia 

/Al.a =200) 33 SB. (llJfJ^20%) 215 10 

gp. lOP^ft'ffilOO gU. *15S|J€:J8S^7 hK:{±jA;5f. H 

SSe^l <!:l^75"a-eZ SM- 5. USY, *;l'7=:f- W h © 

•=e>';;^fflf*±«:i50(i/L n-ht. f£*8. SlfiJ^rtfo 

/c, •^Xt'C. ^MWl i|lI:^ffir-Z SM-5. USY. * 
Jl'ft-i h<D2g^)l©±«:i0Oct/L ©Pt/Cea84i«S€r 

:^-eRh/Al,0, fi4^KB?rPt/CeQ,Jl±tC50 ci/L 3- 

mi^AWJK (MJiA 1 ) . nmmtiiwiic (^mmmB% 20 
[003 5] mmmio 

HSZSM-5 (SiQ,/ALQ, = 700) 34 as. HMU S 

Y (SiQi/AljC^ = 50) 3395. HM-=eJUr:^Wh (SiQ, 
/Al,Cb =200) 33 SP. J^y^y^U (ajg^20%) 215 
§13. 10%5g©100a5. *15g|3^eS^ u; htCftjAi?)'. ^ 

tPlTsffirZ SM-5. USY. *J^7=:^•^' h© 

*>y;^fflft±tci5oci/L ISM. ^*tfo 

fc. '^:c. ^Fil2 <*:|l]:^ft-CZ SM- 5, USY. ^ 30 

;^■r:^-< h©il^®o±K:ioofl/'L opci/aIjQ, Sii^a 
Pl:?3ffi-eRh/Aiza M^^^po/ai.o, @±(C5o s/l 

3- hU. «iR£=S:m\ (ia«e4i«B20) 

mB20) *ifl^-t±. (ir>^AM®#Mi®-20) 

[003 6] ^i6^ij21 

HSZSM-5 CSia/ALQ =700) 34 SB. HMUS 

Y (Sia/AI.Q, = 50) 33015. HM/3 ■fe';*-^ h (Sia 40 
/AljOb =100) 33 SB, iyVAVJl <.mB^20%) 215 

SB. lO^^KiooSB. *i5SB?:mS!i<7 hOCf±iA^«*^. H 
)te^li|5l:/5r^-CZSM-5, U S Y. i8-fe':t7 -l" h© 

*-^yxfflft±tci50ci/L mi^.. mf&'k'nr, 

fc. .iKic. tmyj^^-czsM-b . usy. e 

■fe'^5"l' h©ig^Jl©±«:i00ci/L (DPty^C&OtmMm^ 

:^ffi-CRh/'Al,0, fcfeiS®=&Pt/CeQ,)l±tC50 q/L 3- 
hU. ^fiX^&fftV (IR«MJSB21) St 50 
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10 

mijSAfflitc (mmA i > . pmisanidK: mmmmB2 

1) ^M-^-tf. (i5f>7'AS®Si!l!i«-2l) 

[0 03 7 ] mmm22 

HMZSM-5 (SiOi/Al.Q =700) 34 SB. HSU S 
Y (SiQ,/A1,0, = 50) 33SB. -fe'jt 5 h (SiQ, 

/Al.Q =100) 33 SB. i^'J^'/Jl- (@JJ5:55-20%) 215 
as. lOe^iSKlOO SB. 7kl5SB€:Mg'i< htC(±jA*. ^ 
*6tflll<i:l5I:^rZSM-5. USY. /S-fe'sf^-^h© 

'J XJi(*±{Ci50(j/L a - h L. iilfiX^rtf -5 

fc. 'AiC. ^fl^2ilSI:^S6-CZSM-5, USY. /3 
■b'^^W h ©il-^)S©±tCl00ci/L ©Pa/A1,03 g4?«Jl 
^J^^rtfofc, 5 etc, USSffflli 
|i]:/3&fRh/Al,0b fiAJ^If&Pcl/AljO, Jl±«:50 q/L 

lejg. «iRS€rm». (i»afti!j«B22) 43 
mB22) ^m^a. (i'>7=j^mm.mmm-22) 4f# 

[0 03 8] ^]iififiai23 

HMZSM-5 (SiQ, /AT: Ob = 700) 34 SB. Aq^:-l'3^ 
^HmUtcZSM-b («T. Ag-ZSM-5iie-r) 
(Acjti^fi5Sfi%. Si0,/A1,Q, =30) 33SB. HSU 
SY (SiO,/Al,Oi = 50) 33gB. iyVtr^/)V (@JfJ^20 
%) 215 SB. io%WMioo SB. ?ki5SC*fiSSjJ<2' hici± 
3i»5». SlJSfiail <!:laI:?7tt-CZSM-5. Aq-ZSM- 

1 <!:|51:/3^fe-C*y y;^*ift±(Ci50q/L a - hl-. I£ 

«U!X«r?f-:>fc. ^xcc. m^mi tmyjmvzsM- 

5. Aq-ZSM-5. USY©il-^)l©JilClOOfl/L © 
Pc/CeQ,MJ^^3- Kb. mfS.^^7-otc, $6 

tc. 1 <!:p]:&j4-cRh/Ai.Q, mmm^ptyceckm 
±«:5o q/L 3 - h L. i^fi5t?r?fi^ immm 

823) €rf#fc. gfSljJitAroK (M^SA 1 ) . P^ijSHiflPJ 
23) 

c 0 0 3 9 ) mmm24 

HSZSM-5 (SiO,/Al,Ob = 700) 34 SB. Ac^J^Z 
SM-5 (AcfflJ#fi5IIS%. SiQ/Al.Oj =30)33 
SB. HSUSY (SiQ,/Al,Q, = 50) 33SB. '>i;*V;U 
CmBmcPA) 215 SB. io%5g^ioo SB. 7ki5SB^lSS 
!K> Kcf±jXi5^. HJtt^l ilSJT^iS-C-ZSM-S. Afl- 
ZSM-5. USY©ig^X7 l»-*S^bfc. -^-O 
r. ^caii <tl^:^j5Er^-^'; xti(*±«: 1500/1 3- 
HL. MfiS?:^f -Aic. SIJfe«?>I2i|l]:^ffir' 

ZSM-5. Ap-ZSM-5. U SY©@^IB©±(C10 
Oq/L ©Pd/Al,Ob MifigJB?r3- hL. fEiS. SS^^^f 
-5 fc. $ 6 cc . ^jSSfil 1 <t i5j:^^-CRh/Ai , 0, Mms i 
Pcl/AljQ, Ji±tC50 q/L ggfiS;5r^f 
t». (!R«ttB«B24) «r»fc. PmSSAflBtc («ijSA 

1) , ummmmK. (.f!AmfmB2A) ^rffi^-t*. (i'> 



(7) 

11 

[0 04 0] mmm2s 

HSZSM-5 (Sia/Al.Q, = 700) 34 95. Pd^-f* 
>5^^l/fcZSM-5 OUT, Pd-ZSM-SiiBT) 

(P(Smmzmm%. sic/Ai.o, =30) bbsb. hsu 

SY (SiQ,/Al,Cb = 50) 33g|5. iy')t>'/)l mB^2Q 
%) 215 gp. 10%5§®J100 SP. *l58i5?raSjJ< > htcft 

ii^?*-. USSfi^l <t|S]:/3ffirZSM-5. Pd-ZSM- 
5> US Y<DS^;^7 ';-?:S!«iSO/c. -^Lr. ^011 

*i> j^€:tf-:>/c. -^Xic, mmmi tm15mvzsM- 
5. Pd-ZSM-5. us Y<Dil-&llCD±tCiOOci/L © 
Pt/CeQ.SijaS'Srn- hU. Ji£^?:tfo/c. § 6 

±tc5o a/L a - h 0, ^fi!c=&m^ (ns^mmm 

B25) Pm^.A<IIJtC (M?«A 1 ) . gf^SEttiffllJ 

25) *f#/c. 

[0 04 1] mmm26 

HMZSM-5 CSiQ,/A1,0b = 700) 34 g|5> PdfflJtZ 20 
SM-5 (Pcffl}#fi2Mfi%. SiQ,/Al,Oj =30) 33 

SP. HSUSY (SiQ,/Al,Q = 50) 33gP, iy<Jtl^/)l 
(mjf}^2(M) 215 gP. lO^SSSlOO gP, TklSgP'SrJlll 

jt^'j h^citihi^. mmmi tmy;mvzsM-b , Pd- 

ZSM-5> USY©tg^;^7 y-^&SSBiO/c. ^{y 

r. ^c?!li <!:pi:i^ffi-c^y';:^Jift±tci50ci/L =i- 

ZSM-5> Pd-ZSM-5. U S Y©tl^)S©±K:iO 

Og/L <DPd/Al,a ft4Jg)l?ra- hL/. ^)?X*?f 
^/c. 3 etc. i(5l:^arRh/'Al,a M^^JS^r 30 

Pd/Ai,Q, Hitcso fl/L nM. Mfi^^^f 

1) . nm^mm (K«)i4jS8B26) 
[0042] mmm27 

HM Z S M - 5 (SiOi /Al, Ob = 700) 34 gp. Aciaj^ Z 
SM-5 (A(rfIf#fi5Sa:%. SiCt/'AljO, =30) 33 
gP, HM/3t':j-7Wh (Sia/Al,(i =100) 33gP. 

(@ff5^20%) 215 gp. io%i§Mioogp. tKis 
gP?:®gd< h tCftiA^. »St?!i 1 ilHj^^ffir'Z S M - 40 
5. Aq-ZSM-5. /S-iz:^--?'!' h(Djg-^;<-7';-?:M 

mute. ^ur. mmmi tm^m-c'ty'j^^.mf^^tc 

ISOci/L ^^^f•:>/c, ;XtC. ^J6f?ll 

1 il5l^Sr-Z SM- 5, Ap-ZSM-5. /S-fe'^^-f 
h<DS-&®©±tC100g/L ©Pt:/CeQ,fi4i®)1^3— h 
b. 12*1. iisR?rfT^/c. 3 etc. USS^ 1 i|S]:&a-C 
Rh/Al.O, 8M)l?rPt/CeO!)l±tC50 q/L n- hU. 

«^^S;?:^ft^ (ii2tB4«filB27) ?:^i/c. gPm?j£A 
ffliJiC ()i4J«A 1 ) . mfmOimK. (iRJtMJ«B27) 
^1*. ($>f'AS®Sfl4jli-27) ?r»fc. 50 
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[0 043] mmm28 

H^ZSM-5 (SiQ,/Al,Os, = 700) 34 gp. Acrflf^Z 
SM-5 (Acffl}^fi5fifi%. SiQ/Al,0> =30) 33 
gp. HS!(3-fe*:t-5-< h <SiQ,/Al,Q, =100) 33gP. '> 
(@Jg^20%) 215 gp. 10%WSil00gP. *15 

gP5riSgij< v h tcftiii^. siiseaii ^l5J:^ffi■rzsM- 
5. Ag-ZSM-5. (S-lf:i-5-f hWS^X^g-^rSj 

iiofc. ^LT. mmmi tm:fjm-c^yv:^mt$±i>c 
i50q/L $z;j*„ ^fix^tf-^fc. -^xt^. mmm 

Ztmys^X-ZSM-b. Ap-ZSM-5. fi-^tzi ■< 

KDS^e©±tcioo£i/L ©Pd/Ai, ftmm4:=i-h 

Rh/Al.O, fiSiH^Pd/AI.Q, S±tC50 q/L n-h 
ij^AWCC (fiMA 1) , gfmSSHifiJtc (®«e4i«B28) 

[0 044] mmm29 

H^ZSM-5 CSiOi/Al,Q, =700) 34 gP. PcftSJtZ 

SM-5 {PdtBWM2SM%. SiQ/AljOj =30) 33 
gp. nm^^fy^ h (SiQ,/Al,Os =100) 33gP. ~> 

';*7V;u (mmmcpyi) 215 gp. io%mii!ioo gp. *i5 

gp?:^* i-ic{±i2^^, mmm 1 tmyjm-cz sm- 

5. Pd-ZSM-5. (S-fe'jf^-Y 

MLtc, ^bx. mmmi tmism-c^y ') :^mw±t^ 

ISOq/L m^inr>tc, ^X(C. 

1 il5l:&)4-CZ SM- 5. Pd-ZSM-5, 
h©):l^)S©±«:i00ci/L ©Pt/CeQ,fi^B^3- h 

Rh/AljO, Sj^;i=&Pt/CeO!®±tC50 q/L =J- hL/. 

fflijtc («!i!j^.Ai) . mm^mmic (\sgimmmB29) ^is 

(i'>7=Amm.^mm- 29) ^mc. 
[0 04 5 ] mmmso 

HMZSM-5 (SiC/ALQ, = 700) 34 gp. PdBi^Z 
SM-5 (Ptfti^FS2fiS%. SiQ,/Al,a =30) 33 
gp. HM/3-fe*:t7-(' b (SiO,/ALa =100) 33gP. 
tl;?7-/Jb mB^2m) 215 gp. 10%5i®?100 gP. *15 

m^m^rji y I- (cf±jA;5f. mf^m i il5l:^ffirz SM- 

5. Pd-ZSM-5. <3-fe*:i-5-f f-©S^y^^ 'J-i&K 

itbfc, -eur, *SSfi^i <t|5i:*?a-c^ry 'j^Jii^itc 

150CI/L a-KL-. M)^K?:^fo/c. ^^tc. mmm 

Ztmyj^VZSM-b. Pd-ZSM-5. /3-fef^7-< 
h®?g^®©±W:i00cj/L OPd/A1,0, h 

Rh/A1j(^ fl^il^rPd/Al.C!, M±iCSO q/L 3 - h 

ssAfS'jcc (mm A 1 ) , p^tbfflijK: (^mmmB3o) 

[0046] ||*gfi^31 

HSZSM-5 (SiQ,/Al,Q =700) 50 gp, Aq*^:J- 



(8) 



13 



>5iJSbfcUSY (Ji(T. Aq-USYiia-T) (Acffijf 
g5Sfi%. SiQ,/Al,0, =12) 5035. ->>J*'/;l/(@ 
J&^2(»6) 215 SP. lO^^KlOOSP. 7Kl5gi5*aS'}< f 
htCftii*'. USSfiail <!:|§l:^ft-C'ZSM-5. Aq-US 
YCDzg^;=^7U-5:S?j»L/fc. -&bT. ^SS0d 1 tlS]:^ 
iS-C*y';;^a<*±tCi50ci/L 

nr>fCo 'AiC. ^mit^l^m-CZSM-b. Ag-U 
S Y©tg^li©±iCiOOg/L ©Pt^CeQ,M?«)l?r3- h 

Rh/Al,0, e^li?rPt/Cea)l±K:50 g/L =»- H>. 10 

ffliKc (MifiiA 1 ) , mm&mmic (is^mmmBn) 
[0047] mmm^2 

HSaZSM-5 (Sid/AljOi = 700) 50 SP. Aq-US 
Y (ActfHJ^gSMa^. SlQ,/A1,Q, =12) 5035. 
^VJU (@ff$:»20^) 215 gP. 10%^Kl00 gP, 7kl5a5 

mm 1 i myj^v^ ;^ffl{*±tci5oci/L =i - h o . 20 

- 5 . Aq- U S YCDjl^ll®±K:i00q/L ©Pd/Al, 0, 

ig]:&iS-CRh/A1,Q, tfcJiJl=&Pcl/Al,Os @±«C50 
q/L 3- Kb. mf&im\ (!R^ft!!*iB32) 

[0 0 4 8] mmmsi 

HJiC^ll ilD7^iS-CPd/'CeQ,ll^200q/L 30 
/AljQ, e?:50 ft/L - h L. l2*iS^. #fflm650 'CV 

3mrii<Dfm^mK mmA2) ^mtc. nmm.xm 
[0049] ^mm34 * 

X>i^>JISK)B$ (0^125 



X>i^>fiiMB# ( 125~505 



20(^ 
300^ 
400» 
50(^ 



25*0 
190X: 
340*0 
470^: 
420'C 

400^: 



[0055] i^mmic^fcr>xim± fjkt^ ^iC3^i^v> 
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9 > ^ffl^-t±. ( $ >f'AMK^^- 33) ^mc 
[0050] im.m 1 

HSUSY (siQ,/Ai,Q, =50) i&iooSP. ->y*:/;u 

(@ff5^3'20%) 215 SP. 10%ffi®!*100 gP. ;^15gP'&£S 

h;^-5';-«-i!{3SL. [g3-h:^ffi-c^ry'j;<ti(*fci5 

i«A 1 ) (5'>7=AS®i»feldS-35) ?:f# 

fc. 

[00 5 1 ] tm.m2 

HSfUSY (Sia/A1,Q, =7) ?:100 gP. iy^)t}'/}V 
(H)f$^20%) 215 SP. 10%lgl!*100 gp. *l5gp*fi5 

mc. pmssAfflUfc {^mfmB36) . mmmmmic 
(mmA 1 ) *ia^-t+. (^f^'f * 

[0 05 2] ib^S 

nmmx\mc (mmmmBx3) . gfrnssafflUK (g^A 

[00 5 3 ] ^ilC?!l 

Slifit?!! 1 --34*sJzZJ^ttmm 1 ~4©M!«A i®Sfi!l!j«B 
HCK« • ?t<b#i±fFffi (FTP75Abaq) ^BmsmM 

wsmmBa)mmmmMfm^m'^:^T2^ mm 

AbaqO ~125 #ra©x 5 v a >®?^^5:S(I5ei/ . (2) 
•rS/c«t>AbaqO~505 #Ph1<Dx 5 yi^a ><Ej«S?raiJ3e 
[00 5 4] 

#) ^^i^ 44.4% 
-'^■7:7-<> 33.3% 
22.3% 

#) 43.7% 
>'N'5 7.^> 20.1% 
:tU:7-<> 36.2% 
(0.5L) i Or40q/cf<DPt:/RhA5F>t : Rh= 5 : 1 ©hbT 

ffiJ^bi^cMi®^. 850 -c-cioo BSrBlx>t;>w^«. (j^^ 

7cMj«A4 (1.3 L)Oa^tC®3gMJ«B5 (1.3 L)*igJt 
b/cP:tf;^?^b«g^fflC^ ®«i4?«B*^S©ti^<!: 
14fife]:b^5?^^fo/c. 5f ffii^m^ft 1 ^C7^^■r. 
[0 056 ] 

(an 
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